Internal hernia (IH) is an infrequent cause of small bowel obstruction, and paracecal hernia (PH) is very rare. The etiology is related to congenital or acquired causes. The current report was on the case of a 67-year-old male admitted to surgical emergency department for a small bowel obstruction due to a PH. The patient was taken to theatre and underwent a laparoscopic-assisted procedure of small bowel resection for strangulation. The postoperative course was uneventful. As demonstrated in literature, the most important diagnostic tool is contrast-enhanced computed tomography (CT) (when possible with reformatted images). Early diagnosis and prompt surgical intervention is paramount to achieve a good outcome. Laparoscopic approach seems to have an interesting role in such conditions. A further review of literature was performed to highlight the current "state of art" in diagnostic and therapeutic management, especially with regard to laparoscopic approach, of this rare disease.
Introduction
An internal hernia (IH) is an infrequent cause of small bowel obstruction (SBO) (0.6% -5.8%) (1-9) and paracecal hernia (PH) is still rarer constituting 6% -13% of all cases of internal abdominal herniation (9) (10) (11) (12) (13) (14) . PH is congenital or acquired (15) (16) (17) . The preoperative diagnosis is very difficult and contrast enhanced computed tomography (CT), preferably with reformatted images (MDCT), represents the diagnostic tool of choice (9, 13) . Prompt immediate surgery is necessary to reduce morbidity and mortality rates (16) . The surgery, in such cases, frequently represents the last diagnostic tool and the first therapeutic modality, considering that in several cases the diagnosis is intraoperative (18) . To date, there are few cases in the literature about laparoscopic surgery (16, (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) and the current case tried to show the advantages of minimally invasive approach with "less impact" on the patient, also in acute onset of SBO. In the current case, the surgical procedure was performed by laparoscopic-assisted approach and the postoperative course was uneventful.
Case Presentation
A 67-year-old male was admitted to the emergency department for abdominal pain with nausea and vomiting. The symptoms started 10 hours before the admission. He had no previous surgery. His medical history revealed hepatitis C virus (HCV)-related liver disease, ischemic heart disease, and Parkinson disease.
Physical examination revealed abdominal tenderness and pain at the right lower quadrant without guarding or rebound.
Laboratory data showed a hyperglycemia (168 mg/dL) and a neutrophilia (87.4%), the remaining parameters were normal.
The plain abdominal X-ray showed air-fluid levels in a dilated small bowel. Ultrasound examination showed no abnormalities. Abdominal CT revealed a cluster of fluidfilled and dilated bowel loops in ileocecal region ( Figure 1 ). It also showed a beaked appearance and tethering of the proximal small bowel loop at the transition zone.
The patient was transferred to the operating room. Diagnostic laparoscopy with three trocars was performed on him; the setup was equal to that of appendectomy, which is the same method employed in the case of laparoscopic approach for the SBO, as highlighted in the literature (with the possible addition of other trocars). A strangulated PH was observed with the peritoneal hole located in paracolic sulci; the small bowel was reduced and the orifice was enlarged ( Figures 2 -4 ). The reduced small bowel was necrotic and not viable; therefore, an intestinal resection was performed via mini-laparotomy. The postoperative course was uneventful and the patient was discharged on postoperative day 11.
Discussion
IH is a rare condition defined as the protrusion of abdominal viscera into one of the fossae, foramina, recesses, or congenital defects within the abdominal and pelvic cavity (11, 28) . IH is an infrequent cause of SBO (0.6% -5.8%) (1-9), with a reported autopsy incidence of 0.2% to 0.9% (4), and PH is still rarer constituting 6% -13% of all cases of internal abdominal herniation (9) (10) (11) (12) (13) (14) .
The etiology of this rare disease is congenital or acquired. In the first case, it is important from the embryological viewpoint: Completion of the midgut rotation, fixation of the cecum in the right colic fossa, and resorption of the peritoneal surfaces occur in the 5th fetal month in a sequential order (2, 6, 9, 11, 13, 29) . Therefore, the pericecal area (and its recesses), formed by fusion and resorption of the peritoneal surfaces, is generally classified in four subtypes ( Figure 5 ): Superior ileocecal recess, inferior ileocecal recess, retrocecal recess, and paracolic sulci (9, 11, 30, 31) . An excellent classification for boundaries of hernias in the ileocecal region was formulated by Meyer (15, 17, 30) that described six types: Paracecal sulci, cecal fossa, cecal recess, superior ileocecal recess, inferior ileocecal recess, and retrocecal recess.
In the current case, the hernia was located in paracolic sulci. These latter are lateral depressions of the peritoneum investing the cecum. These recesses may be absent or rarely extend posterior to the cecum, forming pockets large enough to admit several fingers (13, 30) .
Tissue fragility due to aging, pressure elevation of the inner abdomen, and retroperitoneal adhesion can be the 2
Ann Colorectal Res. 2018; 6(4):e83539. causes of the acquired conditions (15) (16) (17) . They mainly occur postoperatively; i.e., after appendectomy (9) and trauma (32), or following infective, inflammatory, and vascular diseases. In a postoperative case, an adhesion band was reported between the appendiceal stump and the omentum; a segment of the small bowel herniated through the acquired defect and incarcerated in the right paracolic gutter (9) . MEDLINE and PubMed were searched for studies published in English, using the following keywords: "Paracecal Hernia", "Retrocecal Hernia", "Pericecal Hernia", "Internal Hernia", and "Small Bowel Obstruction". several case reports were found about this rare disease treated by laparotomy, as well as small case series and articles about radiological findings. In a second time, another keyword was added "Laparoscopic Surgery". Moreover, relevant articles were searched from references of the selected reports. Only a few articles describe the laparoscopic approach and, to the authors' best knowledge, there are only 11 reports in English (16, (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) . These reports are summarized in Table 1 .
IHs are difficult to diagnose preoperatively due to nonspecific symptoms; therefore, the diagnosis is often uncertain until surgical exploration.
Patients can be asymptomatic or have non-specific symptoms including abdominal discomfort, chronic abdominal pain, and intermittent abdominal pain with feelings of distension, nausea, and vomiting after large meals (33) , chronic intermittent partial obstruction (6), until they present with features of acute bowel obstruction (5, 12, 34) , and other complications such as strangulation and peritonitis.
Today, the usefulness of CT is well highlighted in the literature (5, 13) ; indeed it is now considered the imaging modality of choice for the preoperative diagnosis of IH (13) . In comparison to other methods such as plain films ab-domen and enteroclysis or water-soluble contrast enema, CT, and contrast-enhanced CT (CE-CT) have superiority to reveal site, level, and cause of obstruction, and it is now considered the imaging modality of choice and useful to detect the possible underlying cause of SBO (9, 11, 13, 28, 35, 36) .
Especially, multidetector CT (MDCT) with 3D reformatted images provides significant advantages to evaluate the small intestine and surrounding structures, and shows its superiority to identify site, level, and causes of SBO including IH and pathological conditions of the bowel wall, mesentery, and peritoneal cavity compared with conventional CT (6, 8, 9, 13, 37) .
Several CT characteristics address PH: a cluster of encapsulated (sac-like masses) and fluid-filled dilated or edematous small bowel loops located in lateral and posterior to the displaced cecum and ascending colon, respectively, and the finding of a displaced, engorged, and stretched mesenteric vascular pedicle within the hernial sac. Other signs are a beaked appearance and tethering at the aperture of hernia and a dilation of small bowel loop with transition zone (2, 4, 6, 7, 9, 13, 33, (36) (37) (38) (39) and "whirl sign" (28, 38, 40) .
Statistically significant predictive CT features of intestinal strangulation are mesenteric fluid, mesenteric infiltrates, bowel-wall thickening, intramural hemorrhage, abnormal bowel-wall enhancement, and mesenteric vessel engorgement (41) .
PH can be diagnosed preoperatively with high index of suspicion by CE-CT (2, 4, 6-9, 13, 37) . In spite of that definitive diagnosis, most of the times, it requires direct visualization of the hernia by surgery (18) . Delay in diagnosis increases the mortality rates up to 20% (40, 42) .
In the past, laparoscopy was considered inappropriate and a contraindication due to the problems of working space and possibility of bowel injuries. Even today, the role of laparoscopic surgery is still debated in case of SBO and, even more, in case of incarcerated IH; there is no unanimous agreement on other acute abdominal disorders such as acute cholecystitis, acute appendicitis, and perforated gastroduodenal ulcer (43, 44) .
This topic was treated in the consensus statement of the Italian Scientific Societies under the auspices of the European Association for Endoscopic Surgery (EAES) that concluded: "The laparoscopic repair of incarcerated IH may be performed, but further studies are necessary to validate this approach". Furthermore, "the potential role of laparoscopy in the diagnosis seems evident and would, at times, prevent unnecessary laparotomies". The level of evidence (LE) was low (45) .
A recent systematic review (46) of over 2000 cases showed the already known advantages of laparoscopy Ann Colorectal Res. 2018; 6(4):e83539. 3 proach in SBO and PH with a good outcome for the patient. It is believed that diagnostic and therapeutic laparoscopy can be useful and convenient for the patient; to achieve a great benefit for him/her, it is possible to complete the procedure or conduct a tailored mini-laparotomy, especially if the patient needs an intestinal resection. Also, in the current case, a laparoscopic-assisted procedure was performed associated to a bowel resection for strangulation and small bowel ischemia and necrosis. The outcome of the patient was very good.
The timing of surgery is very important in such kind of diseases. As mentioned above, the risk of strangulation is high and as time goes on, the risk of perforation and peritonitis increases, which leads to a greater probability of intestinal resection, and proportionally to a worst postoperative outcome. Indeed, Akyildiz et al. reported (48) that in all patients that died there was a long period between the onset of symptoms and surgery; moreover, in univariate and multiple logistic regression analyses, delayed laparotomy and massive intestinal necrosis, in addition to other variables, were statistically significant for mortality (48) .
Conclusions
PH is a very rare IH. The diagnosis is difficult due to nonspecific symptoms. The CT and MDCT play an important role to detect the disease, where possible, considering the most frequent clinical presentations such as SBO and the severity of its complications as strangulation, ischemic disorders, and peritonitis. Surgeons and radiologists should keep in mind the high index of suspicion in case of patients with SBO and virgin abdomen. The laparoscopic surgery and laparoscopic-assisted procedures remain a valid approach as diagnostic and therapeutic tools, as long as performed by experienced surgeons to achieve the advantages of this approach and good results.
Footnotes
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